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57} ABSTRACT

A foldable wheelchair having a folding mechanism
connecting two side {rame assemblies to each other.
The side frame assembly supports a castor frame piece,
ptvoting shafts of the folding mechanism, drive wheel
axles and a seat back tube. The side frame assembilies are
made of two halves that are secured together and may
be fabricated from compression or injection molded
composite plastics. The seat angle 1s adjusted by pivot-
ing the side frame assemblies around a pivot point lo-

cated in an upward and forward region of the side frame
assembly.

25 Claims, 6 Drawing Sheets
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FOLDABLE WHEELCHAIR AND SIDE FRAMLE
ASSEMBLY

FIELD OF THE INVENTION

The present invention relates to wheelchairs and
particularly to foldable wheelchairs and side frame
assemblies for foldable wheelcharrs.

BACKGROUND

In numerous public places, and especially at places
such as airports and hospitals, there repeatedly arises
the need to meet the short-term transportation require-
ments of the ill, handicapped, elderly or otherwise in-
firm. For many years, the foldable wheelchair has met
that need. Its typically lighterweight design and typi-
cally all-purpose utility has made the foldable wheel-
chair readily available for use in virtually all situations
encountered in those environments. Furthermore, the
foldable design has enabled efficient storage of the
wheelchair when not in use, a feature especially impor-
tant where it is vital to keep hallways and other thor-
oughfares free and clear for other traffic.

However, in recent years, where awareness and sen-
sitivity to meeting the transportation needs of the infirm
has increased, it has been discovered that the designs of
prior art foldable wheelchairs, while still better suited
than non-folding wheelchairs, are deficient in many
respects. For example, the prior art designs are rather
bulky and unwieldy and not sufficiently adaptable to the
comforts of the user. Hence, a need has arisen to main-
tain and enhance the attractive characteristics of the
foldable wheelchair design such as quick deployment
and efficient storage, while improving other character-
istics by trimming weight and adding greater adjustabil-
ity to more adequately address the comforts of the user.

OBJECTS AND SUMMARY

It is therefor an object of the present invention to
provide a foldable wheelchair design that offers quick
deployment and efficient storage characteristics and
improvements over the prior art designs.

It is an object of the present invention to provide a
foldable wheelchair design that is hightweight yet sutfi-
ciently durable for repeated use in a wide variety of

situations.

It is an object of the present invention to provide a
foldable wheelchair design offering increased adjust-
ability to meet the particular needs and comforts of the
user.

It is an object of the present invention to provide a
foldable wheelchair design that offers improvements
over the prior art yet is economically produced.

It is an object of the present invention to provide a
design for a side frame assembly for a foldable wheel-
chair that is durable for repeated use in a wide variety of
situations. |

It is an object of the present invention to provide a
design for a side frame assembly for a foldable wheel-
chair that offers increased adjustability to meet the
particular needs and comforts of the user.

These and other objects not specifically listed are
fulfilled by a foldable wheelchair having a pair of side
assemblies that are connected to each other by a means
for folding. The side frame assemblies each include a
first and second pivot attachment region for connecting
the side frame assemblies to the means for folding
wherein the first pivot attachment region is at an upper
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middle region of the side assembly and the second pivot
attachment region 1s at a lower middle region of the side
assembly. |

The foldable wheelchair also has a seat assembly
spanning the distance between the side frame assem-
blies. A means for supporting the seat assembly 1s dis-
posed at a top region of each side assembly.

The means for folding includes a pair of shafts con-
nected to each other at a common pivot point centrally
located on the shafts. One of the shafts is pivotally at-
tached to the first pivot attachment region of a side
assembly and extends across the distance between the
pair of side frame assemblies to one side of the seat
assembly. The other shaft is pivotally attached to the
first pivot attachment region of the other side assembly
and extends across the distance between the pair of side
frame assemblies to an opposite side of the seat assem-
bly. The means for folding also includes a of pivot links,
each of which is pivotally attached to the second pivot
attachment region of a respective side assembly and
extends to a corresponding shaft of the means for fold-
ing. *

These and other objects not specifically listed are
fulfilled by a side assembly of a foldable wheelchair
frame having means for receiving a drive wheel axle at
any of a plurality of different locations in a rearward
region of the side assembly such that a height and a
center of gravity of the side assembly relative to the
drive wheel axle may be varied. The side assembly also
includes means for supporting a wheelchair seat assem-
bly at a top region of the side assembly and a means for
pivotally attaching and fixing a caster frame piece to the
side assembly such that a seat angle may be varied rela-
tive to a ground surface.

A pair of pivot attachment regions are provided for
attaching a folding mechanism to the side assembly.
One of the pair 1s disposed at an upper middle region of
the side assembly and the other of the pair is disposed at
a lower middle region of the side assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the present imnvention will
be described with reference to the accompanying draw-
ing figures, wherein like reference numerals refer to like
items and wherein:

FIG. 1 1s a front view of a foldable wheelchair in
accordance with a preferred embodiment of the present
invention;

FIG. 2 1s a side view of the foldable wheelchair de-
picted in FIG. 1;

FIG. 3 1s a front view of a foldable wheelchair in
accordance with a preferred embodiment of the present
invention as it appears in a folded configuration;

FIG. 4 1s a side view of a side frame assembly of a
foldable wheelchair in accordance with a preferred
embodiment of the present invention;

FIG. § 1s a cross-sectional view taken along the lines
5—8 of the side frame assembly of FIG. 4;

FIG. 6 is a cross-sectional view taken along the lines
6—6 of the side frame assembly of FIG. 4; |

FIG. 7 is a cross-sectional view of one of the side
frame assemblies illustrating a camber plug that can be
employed to receive and mount the drive wheel axle;
and

FIG. 8 is a cross-sectional view of the side frame
assembly and seat assembly illustrating the way in
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which the seal sling can be mounted on the side frame
assemblies.

DESCRIPTION

The present invention relates to a foldable wheelchair
and a side frame assembly 103, 104 for a foldable wheel-
chair (FI1GS. 1-3). The side frame assemblies 103, 104
are spaced opposite each other and provide support for
drive wheels 101, 102, castors 107, 108, a seat assembly
118 and a backrest assembly 115, 116, 117. The two side

frame assemblies 103, 104 are connected to each other.

by a folding mechanism.

The folding mechanism (FIGS. 1-3) includes a pair of
shafts 111, 112 that are pivotally connected to each
other at a pivot point 121 that is centrally located on
each shaft. One of the shafts 111 is connected to a lower
pivot attachment region of the side frame assembly 103
with a shaft sleeve 206 connected to one end of the shaft
111. The shaft 111 extends at an angle upwardly from
the pivot attachment region, across the distance be-
tween the two side assemblies and 1s connected to an
extruded tube 120 of the seat assembly. The other shaft
112 is connected to the side frame assembly 104 at a
lower pivot attachment region with a shaft sleeve 206
connected to one end of the shaft 112. The other shaft
112 similarly extends at an angle upwardly from the
lower pivot attachment region, across the distance be-
tween the two side assemblies, and 1s connected to a seat
extrusion tube 119.

Also included in the folding mechanism are a pair of
pivot links 113, 114. The first pivot link 113 1s connected
at an upper portion of one of the shafts 112 at a pivot
point 131 and is connected to an upper middle pivot
attachment region of the side frame assembly 103 with
a shaft sleeve 208 fixed to one end of the first pivot link
113. Similarly, the second pivot link 114 is connected to
an upper portion of one of the shafts 111 at a pivot point
132 and extends to an upper middle pivot attachment
region of the side frame assembly 104 with a shaft sleeve
208 fixed to one end of the second pivot link 114.

For folding the wheelchair, the two sides of the
wheelchair are urged inwardly towards each other such
that the shafts 111, 112 pivot around pivot point 121 and
pivot lengths 113, 114 pivot around pivot points 131,
132, respectively. Through shaft sleeve 208, the pivot
links 113, 114 also rotate into an upwardly extending
position and thereby guide the movement of the shafts
111. 112 into the folded configuration (FI1G. 3).

The seat assembly includes a pair of extruded tubes
119, 120 that rest on an upper region of the side frame
assemblies 103, 104 when the wheelchair is unfolded.
Spanning between the two extruded tubes 119, 120 1s a
nylon seat sling 120. (FIG. 1). The seat sling 120 1s
secured in each extruded tube 119, 120 by being
wrapped around a dowel 802 that is insertable along the
length of each extruded tube 119, 120.

Each side frame assembly 103, 104 for a foldable
wheelchair is substantially identical. Hence, the subse-
quent description will refer only to one side frame as-
sembly 104. It is appreciated that identical features are
present on the opposite side frame assembly 103. In fact,
the side frames 103, 104 are completely interchangeable
and may be used as either side of the foldable wheel-
charr.

A forward region of the side frame assembly 104
serves to attach and support a castor frame piece 110
(FIGS. 2 and 4) which is connected to a side frame
assembly 104 at two locations. One location 1s the pivot
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point 202 disposed at an upper forward region of the
side frame assembly 104. The other location is at any of
a plurality of holes 204 disposed at a lower forward
region of the side frame assembly 104. The sideframe
assembly 104 will freely pivot around the castor frame
piece at pivot point 202 according to the selection of the
holes 204. -

The castor frame piece includes leg rest receiving
lugs 460 supporting a leg rest and a castor receptacle
462. The lugs 460 and receptacle 462 are positioned
along an axis that is at a right angle with the travelling
surface.

The selection of a hole 204 to secure the lower por-
tion of the castor frame piece 110 to the side assembly
104 dictates the relative angular position of the side
frame assembly 104 to the castor frame piece 110.
Therefore, the selection of a hole 204 will dictate the
ultimate seat angle relative to the traveling surface for
the user. Since the pivot point 202 is disposed at the
upward forward region of the side assembly 104, any
change in seat angle has only a minimal effect on the
rotational distance between the seat sling 118 and leg
rest mounted on the castor frame piece 110. Conse-
quently, any of a number of seat angles may be chosen
without needing to also adjust the leg rest. In fact, in
this manner, the leg rest and castor assembly stay fixed
in space during all changes of seat angle.

The drive wheel 102 is attached by way of axle 106 to
a rearward region of the side frame assembly 104. The
axle 106 may be received in any of a plurality of axle
receiving holes 212. The holes 212 are located at vari-
ous lateral and vertical position and in the rearward
region of the side assembly 104. Hence, the wheel 102 is
easily attached to the side frame assembly 104 accord-
ing to any of a number of positions to obtain a desired
center of gravity and seat angle and height. When a
wheel 102 i1s attached at the forward most hole 212, the
resulting seat pan angle is about 3°.

In one embodiment, further adjustability to the loca-
tion of attachment of the drive wheel 102 may be ob-
tained through the use of an axle plate 450 that may be
bolted at various positions on the side frame assembly
104 at bolt points 222. (FIG. 4) The axle plate would
include a series of axle receiving holes 212, any of
which could be suitable to receive the axle 106 of the
drive wheel 102. The axle plate 450 can be secured at
any of a set of the bolt points 222 positioned along the
side frame assembly. The sets of bolt points 222 are
disposed on the side frame assembly 104 along arcs
whose radii originate from the pivot point 202. Conse-
quently, the seat pan angle can be adjusted while main-
taining a desired center of gravity according to place-
ment of the axle plate 450 in the proper bolt points 222.
This gives further adjustability to the seat angle and seat
height.

In another embodiment, the holes 212 of the side
assembly 104 may be sized so as to receive a camber
plug 702 (FIG. 7). The camber plug 702 is secured in the
hole 212 by a nut 704 and would be sized to receive the
axle 106. A plurality of camber plugs 702 are available,
each of which receiving the axle 106 at a different angle
relative to the axis of hole 112, and thereby enabling the
drive wheel 102 to be attached at any of a variety of
wheel camber angles.

The rearward region of the side frame assembly 104
also includes a cylindrically shaped opening that ex-
tends substantially the height of the rearward region of
the side assembly 104 (FIG. 4). In one embodiment, the
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opening 250 extends the entire height of the rearward
region of the side assembly 104. The opening 250 re-
ceives a tube 116 for the backrest of the wheelchair. In
the embodiment where the opening 250 extends the

6

the side assembly, said plurality of holes being
disposed along an arc having a radius that origi-
nates at said pivot point.

2. A side assembly as set forth in claim 1, wherein said

entire length of the rearward region, an anti-tip tube 406 5 means for pivotally attaching said side assembly to a

may be inserted into the opening 250 from the bottom of
the side frame assembly 104 and received within the
backrest support tube 116. |

The side frame assembly 104 includes an upper mid-
dle pivot attachment region for receiving the shaft
sleeve 208 of one of the pivot links 114 of the folding
mechanism. The side frame assembly 104 also includes a
lower middle pivot attachment region for receiving the
shaft sleeve 206 of one of the shafts 112 of the folding
mechanism. The shaft sleeves 206, 208 may freely rotate
about the upper and lower middle pivot attachment
regions, respectively, so that the wheelchair 1s easily
adjusted into the foldable condition.

The side frame assembly 104 is preferably con-
structed of two compression or injection molded halves
602, 604 of composite material that are bolted together
at various locations. The two halves are shaped to cre-
ate a tubular appearance (FIG. 6).

In order to support the extruded tube 120 of the seat
assembly, an upper region of the side frame assembly
104 1s molded to include contoured walls 210 (FIGS. 4
and 5) that form a cradle for receiving the extruded tube
120. Consequently, during use, the wheelchair will have
added lateral stability.

In order to economically produce foldable wheel-
chairs of different chassis lengths, the mold for the side
assembly 104 is designed so that by methods of blocking
in the mold, different lengths of the side frame assembly
104 may be obtained. In particular, by providing a mold
that may be blocked at one inch intervals at blocking
points 420, 422 1n a middle region of the side assembly
104, different lengths of side assemblies 104 may be
obtained to provide a chassis having a length anywhere
from 16 inches to 20 inches.
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operation of the present imnvention have been described
in the foregoing specification, however, the invention
which is intended to be protected is not to be construed
as limited to the particular embodiments disclosed. Fur-
ther, the embodiments described herein are to be re-
garded as illustrative rather than restrictive. Varniations
and changes may be made by others without departing
from the spirit of the present invention and it is ex-
pressly intended that all such variations and changes
which fall within the spirit and scope of the present
invention as defined in the claims, may be embraced
thereby.
What i1s claimed 1s:
1. A side assembly of a wheelchair frame comprising:
means for receiving a drive wheel axle at any of a
plurality of different locations in a rearward region
of said side assembly such that a center of gravity
of said wheelchair may be varied;
means for supporting a wheelchair seat assembly on
said side assembly;
pivot means for pivotally attaching said side assembly
to a caster frame piece so that the side assembly can
pivot relative to the caster frame piece about a
pivot point to change a seat angle relative to a
surface; and
means for adjusting the seat angle, said means for
adjusting the seat angle including a plurality of
holes for allowing a drive wheel to be mounted on
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caster frame piece includes a pivot point disposed at an
upper forward region of said side assembly and a plural-
ity of angle adjustment holes disposed at a lower for-
ward region of said side assembly, such that a desired
seat angle is obtained by securing said side assembly to
said caster frame piece at a desired adjustment hole and
thereby securing said side assembly at a desired angle
relative to said castor frame piece.

3. A side assembly as set forth in claim 1, wherein said
side assembly 1s formed of two composite molded
halves joined together.

4. A side assembly as set forth in claim 3, wherein said
two composite molded halves are shaped such that said
side assembly has the appearance of a tubular construc-
tion.

5. A side assembly as set forth in claim 3, wherein said
means for supporting a wheelchair seat assembly in-
cludes molded-in contoured sides extending upward
from said side assembly at two spaced apart locations
along the side assembly, said contoured sides being
shaped to form a U-shaped cradle for receiving a seat
tube of a seat assembly.

6. A side assembly as set forth in claim 2, wherein said
means for receiving a drive wheel axle includes an axle
plate for being mounted on said rearward region of said
side assembly, said axle plate including a plurality of
openings for receiving said drive wheel axle.

7. A side assembly as set forth in claim 1, including an
opening extending the height of said rearward region of
said side assembly for receiving a seat back tube from a
top of said side assembly.

8. A side assembly as set forth in claim 3, including a
pair of pivot attachment regions for attaching a folding
mechanism to said side assembly, one of said pair of
pivot attachment regions being disposed at an upper
middle region of said side assembly, the other of said
pair of pivot attachment regions being disposed at a
lower middle region of said side assembly,

9. A side assembly as set forth in claim 1, wherein said
means for receiving a drive wheel axle includes a plural-
ity of holes for receiving any of a plurality of wheel
plugs so as to accommodate a plurality of wheel camber
angles.

10. A side assembly as set forth in claim 7, wherein
said opening extends through a bottom of said side

assembly and 1s sized to receive an anti-tip tube from the
bottom of said side assembly.

11. A wheelchair comprnising:

a pair of side frame assemblies;

a seat assembly spanning a distance between said pair
of side frame assembilies, said seat assembly includ-
ing a seat on which an individual can sit, said seat
being positioned relative to a surface on which said
wheelchair 1s to be placed to define a seat angle;

each of said side frame assemblies including means for
supporting said seat assembly;

connecting means extending between and connecting
said pair of side frame assemblies to one another;
and

means for varying the seat angle, said means for vary-
ing the seat angle including a plurality of holes
arranged on each side frame assembly for allowing
a drive wheel to be mounted on each side frame
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assembly, the holes 1in each side frame assembly
being arranged along an arc having a radius that
originates from a predetermined point.

12. A wheelchair as set forth in claim 11, wherein said
pair of side frame assemblies are formed of two compos-
ite molded halves joined together. |

13. A wheelchair as set forth in claim 11, wherein said
seat is a flexible seat-sling and wherein said seat assem-
bly includes a pair of extruded tubes, each of said tubes
having means for retaining the flexible seat sling extend-
ing between said pair of extruded tubes.

14. A wheelchair as set forth in claim 11, wherein said
means for supporting said seat assembly includes mold-
ed-in contoured sides extending upward from each of
said side frame assemblies at two spaced part locations
along the respective side frame assembhes, said con-
toured sides being shaped to form a U-shaped cradle for
receiving said extruded tubes of said seat assembly.

15. A wheelchair as set forth in claim 11, wherein said
connecting means includes folding means for folding
said wheelchair. .

16. A wheelchair as set forth in claim 11, including a
caster frame piece pivotally connected to each of said
side frame assemblies such that an angle of said seat
assembly is changed according to a pivoting adjustment
of said side frame assemblies relative to said castor
frame piece.

17. A wheelchair as set forth in claim 11, including a
caster frame piece pivotally connected to-each of said
side frame assemblies at said predetermined point which
is disposed at a forward and upward region of the re-
spective side frame assembly, said caster frame piece
being pivotable about said predetermined point relative
to the side frame assembly to which the castor frame
piece 1s attached.

18. A wheelchair as set forth in claim 11, wherein said
means for supporting said seat assembly 1s disposed at a
top region of each of said side frame assemblies.

19. A wheelchair as set forth in claim 11, including
means for receiving a drive wheel axle at any of a plu-
rality of different locations such that a center of gravity
of said wheelchair may be varied.

20. A wheelchair as set forth in ciaim 11, including an
axle plate mountable on each side frame assembly at one
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of a plurality of positions defined by said plurality of
holes.

21. A wheelchair according to claim 19, wherein said
means for receiving a drive wheel axle includes an axle
plate mountable in said rearward region of each side
frame assembly at a plurality of locations defined by
said holes, said axle plate having a plurality of openings
for receiving said drive wheel axle.

22. A wheelchair according to claim 21, wherein said
plurality of openings in each axle plate are sized to
receive any of a plurality of wheel camber plugs, each
of said wheel camber plugs being shaped to provide a
different whee] camber angle.

23. A wheelchair according to claim 12, wherein said
two composite molded halves are shaped such that said
side frame assemblies have the appearance of a tubular
construction.

24. A wheelchair as set forth in claim 11, wherein said
plurality of holes includes two series of holes located 1n
the rearward region of each side frame assembly for
mounting an axle plate that is adapted to receive a drive
wheel axle at one of a plurality of locations.

25. A wheelchair according to claim 11, wherein
each of said side frame assemblies includes first and
second pivot attachment regions for connecting said
side frame assemblies to said connecting means, said
first ptvot attachment region being disposed at a lower
middle region of said side assembly, said connecting
means including a pair of shafts connected to each other
at a common pivot point centrally located on said
shafts, one of said shafts being attached to the first pivot
attachment region of a side frame assembly and extend-
ing across the distance between said pair of side frame
assemblies to one side of the seat assembly, the other of
said shafts being pivotally attached to the first pivot
attachment region of the other side frame assembly and
extending across the distance between the pair of side
frame assemblies to an opposite side of the seat assem-
bly, and including a pair of pivot links, each pivot link
being pivotally attached to the second pivot attachment

region of a respective side assembly and extending to

one of said shafts.
x ¥ ¥k % %



	Front Page
	Drawings
	Specification
	Claims

